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#02 0 0 4- 0 3 2 2 8 0 ^- v : 1/ 



1 ] 

fb»»«i* £ tt^ra/«BMb*tt-s-*K ^nt 4 xs t , j&s * *i fcf»s *** l -c 
&«BMb « * ; m# * u MWt/&mmiYAm^i- j m&it *r>fctz>xmtz%tz 

[ft** 3] 

**/£IIBMMtott**llfc* * ftafraWb** fcttlS t 4 * **t 4X*1 **+ * 
1 1 fctt 2 ice*©«*^ifeo 

[St3t£5] 

4 #ttfb#» KitJEi- * «|55-**Kf * $ ftfcflliitt fc * 5M£* 4 XS * 4 » 3 KfS 

( b ) Mum 4 &mit&m * »n*## t T&jR»Mb«j «e 

[ffl#*9] 

mmm, M^m^iv t /ttz^m/^mmnm^m%^tfi^mt^<D 

•3 ft fc*i4IB l ~ 8 ov»r*t*»-*»:E«w«ai*fto 
10] 

[at*si i] 

b#£#±k»s!> fc^atiBL &£V£mnitwmmtztt^m/ikmmttn&Bm 

$ 4 1 y W&o 

j = * 12] 

fri/aHBWb***** fc* * ti * *«Mb*fc 4 SB^ 1 ^* S ft 

4W*S 1 Oifcttl 1 ^|5JKOi-y*t#o 

ffiSE#2 004-3050460 
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1 4 ] 

®fomtt&£vmmtfftM2ftfcmTk*%t2>miP%i i 2 tie*©* 

1 5 ] 

1 6 ] 

IB** 17] 
18] 
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^-v : 



1/ 



[0 0 0 1 ] 

y ^ 9 7 - ft K: i 0 »JS * *t fc»fi t ffl v» r 3 ^ ^ ^ 1 5icii * ^ © 

[0 0 0 2] 

3 *tc t y * * -r -5 metis * » *#«Mb*» M BMb* * & * « 

[0 0 0 3] 

tfcL;fc«tm&®*»IllT?ttBL, £SM«&^£l£*1-&-£:-e, 7-fc;Mff:ii£f1; 
[0 0 0 4 ] 

-IS, l/-f -ItIK J: 7 -f -ft4ifU J: Oifl«jl#tt»ft*ti 

^S^n^nrv^ («xtf, **« ! Xitt2 #H) o l*l* ;o*ftfii, ®#M± 

[^NfttlfcfU ] Frank Caruso, "Nanoengineering of particle surfaces" , Adva 
need Materials 13(1), ppll-22 (2001) 

[0M#St\£R2] Marc J. Madoul\ "Fundamentals of Microfabrication, the sci 
ence of Miniaturization" $2JSu CRC Presstt , 66-67JC 

[n^n*] 

[0 0 0 5] 
[0 0 0 6] 

#f&9J#6tf\ U7^?74-&fcJ^JS$ft;fcfcffl*ffiv»*£i:fcJ:'K f£*tfc"C 

^o©=r7. bT^itc«ljftt?*4#ft4r5,aJL, #»U>i*£jKt-&KMofco 
t4fe*>, #*&IB©§WI±* @#&#i:K0 V^5 7<f feu J: *)»aiSr^-f 418 

t , « tLfcWfl t L T ftKRft* * y 4 fc »i#«/fcfllBMb*tt £* ^ # 

$i#£^$-t &xmt*<gt2>t; tt®<nwk&u&, *> %> ^ a ± u v v x 7 7 w 
* fctt*«/**aMb«a-fr^ j xs t *%-tz-t ; 

ffiK#2 004-3050460 
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^-v: 2/ 



[0 0 0 7] 

jci-*iiijfl'*ist*r*xa**'t*it* t, c**o £fc> ^m<DM^mits 
itzim#-&tf&&v t mmt, TKrsB&jRs-fbte^yflfjSfls, ifriB*r«/&jR»'fb'fe«'6"*- 

ft * &«BMt» / $t£#> *«/&««-fb»tt^"f y m&ft* tz \mm/^mmtm 

[0 0 0 8] 

fb**+£JR-fb'frfc) BIIi:ltt?*ai, (b) «j£iBfc#*Et 4 

un**j»LT*u«<b**#*aa«:^4< i@ffi:yfi u\, #§&^ 

w©m^t»±, ill!, «^»Rifc»i*«/^«K<bi»a^»iiJc^tft*^^b 
&toizttfotzwft<Dte£tf. 7*7Xv N a-v^RHb, ttjft* e> a tf ft 

[0 0 0 9] 

Mttofc&nmtf - oj« kj&s § ft e> n*tj&-t a asa-a* $ ftfc#a * 

R JC&1- * SB^tJ^* $ ft « & £ #1" 4 * / £ 0 £ A $ ft 4 0 
[0 0 10] 

$fi©t;w, $ &fc*«/*ll«Mb*«*WRfc#* ft****b*»fc*M&t 

ft o 4fc, Btt£#3 
7tf±@^#i5io ? «wa$ft7tli5t^^il-4^«t^r-§ao itz, *%w<d+;u 
#Hi, fcJWfb»*VfcjM:, *«/««ftWtt*t/#«#*fctt*«/AR»Mb» 

a*»it^*ift4*«<b^^wjst4i»^»**ftfc«*^^* < i: fe-«3&«* 

*flS^*«-C*«*ftfc*a«:*1"*Cfc3&«'C**, ifc, *»WO^ ftSL 
Wfl^-JWI i fc l±*«/!&RB&fb!|M££SR ft ^ #«Wb*» KttJfci- * £ISfr4>l&* 

^?X7, t/vift, »m, tt«*&45#*&»tfft*4?a< u-iofticjt 

tlffHK^fiU^ ifc^S&WOt^ttfl-tiu ^f&^oM^&Ki i9#<bft£ 
[0 0 11] 

fc{i*«/&«»fb»tt^*KSr^JfiL, '^>«I«it4 0 £ftfcJ:$**lH 
OKjt^ft-Cfcfttf, ^*Lfc»Sojgtt*a^* fctt<E^L^tt**1-*^«»'fb» 
* y 4 £ »* #«/*«BMb W ^ * *+ ^ t / *W * Sib ri>o*fi k: m 

/^«»fb»a^»llkowtc*^»lll*0ja:L, »W*?-»jR*i>*i-*c:fcicj: o 

Itms. ifc* *|&WO«ii;fr8cM\ ftHRftttffK&J: 0*«/«SMb»tt<&' 

it^$^^{i^/^Ji^bW^m^^4fta^M^%li^t4^«*$ft 

=? nm t k \tmm/&mwtitw&*i**Kist ft * *«Mb^» * n& * , 

tBiE# 2004-3050460 
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^-v! 3/ 



-7, tv>wtit. mm. *ww»&*i**i*<fr*< tt-j»w»a^rjsfe-ci§t*irtt-c**fe 

[0 0 12] 

a xmfr^nm. ttzit^m/^mmitm^nm^itt^mt^izn^i-^u^ 

< k * -« * IS® 1 4 i k J; l) £fc L tzfm& I tmX& tttiik^**, 
[0 0 13] 

ka*-? § ^ 15 d\ Lfc»a •} s U£ffi ut; aatfcfcftiw- jet 

Ho 4fc, *f&Wo*jt*fe-C**i{f. &*&fb®*JS4fctt#«/&JR&fb»«£* 
^V;vy;i-£TifM;£ti &JR«'fb»?->'«&iI#4 ^{±«/^m«m^^- 

»«*tfeO*#*«i*Ck»cJ:0»fl, SS» : f*K*J:O r /4 7tli*«/^JR 

Ho 

[0 0 14] 

^mmitzit^m/±mmim^nm^z\<DmKMm^iuzm^m^mmitzitmm 

, »ffl^^*tt¥4fc»ilE¥Lfe3*%**©^>'«-3»Srlt«+*ifc56 f T?S*o S b 

k> *s&9§?a*itf, B5£#tt*#u *&vMi*«Mb^i»»^4< k 

[0 0 15] 

-^-l/^;woff***t«W»4^{i-»^l!i!PLfc^o*«#«:jfti*L % £-0 + 
[0 0 16] 

<®imu> 

miiE# 2004-3050460 



#M 2004-032280 



^-v: 4/ 



[0 0 171 

[0 0 18] 

<»S> 

[0 0 19] 
[0 0 2 0] 

[0021] 

#*T-£, fftL<lilOO- 5 0 0 n m«9$£ffl7?&£ 0 
[0 0 2 2] 

iitA7-y^Mt^^, »a©/<*- villi, fMW^fctHB^JBMJu fit 
^by^btm sittaoiii, flisk^^orx^^ hit, iwti^^-vfcoiE 

[0 0 2 3] 

±IE»SHU W>** h*m*tfv>***\ l^* b#«&* Lfcllft^K** LT, 
lit ^flte^t ^ ti: J: o t^^r i) , i ft &v»*«, -JR 

-?> o 

[0 0 2 4] 

HilE#2 004-3050460 



#lk2 0 0 4- 0 3 2 2 8 0 ^-v: 5/ 



[0 0 2 5] 
[0 0 2 6] 

o 

[0 0 2 7] 

^UBMbflMIKSr^ia-r**^ *m&tfz&* )Vtf*ri/pm<D&\t 5 . 0 x 1 o 13 - l 
. 0X1 0 15 ii/cm 2 t*4^i:^lit^i), 1. 0X10 14 ~5. 0X10 14 3 

[0 0 2 8] 

*»93o»jt*fttt, i£M &ft*fbtt*R3 ii*r*/&JRSK bMi=r»R t <a n K 
J * fc tt#«/&JRBMM&tt£-*RK3-i Ktt®ft&m W£t * 8& 

»mix<&»s«ni «r mnx § * mmm immixmRtzzttfxzzo 

[0 0 2 9] 

*^y)H) *»*U ^oft«i-&&JR»jbW*Rifcli*«l/&JP[K^'»tt^»Ro 
tt#«/&JRi&ft«&«£SR©f1?Rfcffi V & ft* * *£\ *fc 4 

>4 ifoSS^f-* »atcfflv»4 it^tH, 
[0 0 3 0] 

fflV^^4*f-*>ttflS^fb^»©A#0lli: LT, PDDA ^'Jy^f^y'r'J^T 
^;^A^7^ K) , #'Jxfi/>^? 'J * h-9->> *Si:7 5/ i 

[0 0 3 1 ] 
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6/ 



[0 0 3 21 

Officii, IS^illCMLtMtL^ ®®mz®mz&&-t zn&i 

[0 0 3 31 

ir, ^/-/K x*/-;i/, •/o/<?/-;k h;vx>, Mjb$t^> ?on**A, > 
[0 0 3 41 

ff^J&LJ:? t-fZ>i§&, -ttfctt, 5. 0X10 13 -1. 0 X 1 0 15 li/cm 2 , ffi 
L<ttl. 0X10 u -5. 0X10 14 If/cm 2 Offl#Mt*io 
[0 0 3 51 

< &JR BMbttfftK* «t Wft/&JRSNb»«£*JJt> 

li#XS*L^EJ6* (#iL<(i*»**fctt:fr/i'#*->**) fc»£Rj&U rt»oJnj*. 
[0 0 3 6] 

#£#*&JRfb£»*£tr»«4fctt Ofr«fb^» + &JR»-fb») 
[0 0 3 7] 

Mititiiititit (#*wb*»+jfc*Mb'fr») ^^tsm^mmttz^^nmzm. 
mmtz>m&, MitiMstitii &nMt*m mmttzan^wm 

;^»M$liSo 4fc, %\Lya- bj£*^Srfflv^»f, !RMoJP**1IHi-je 

o 

[0 0 3 8l 

m«E# 2004-3050460 
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^ -v* : 



7/ 



-Mb+^Uft-ft*) fcwPlfcflAMS'fr Btttt'fr*) Sfc»±»W& 

[0 0 3 9] 

[0 0 4 0] 

7h*->K (Ti(0-nBu)4) > y>a^-)A^n^yK (Zr(0-nPr)4) > T 
h#*>K (Al(O-nBu)s) , -*7*7h^'>K (Nb(O-nBu)s) , v'J^/fF^ KvK 
(Si(0-Me) 4 ) > *-)|x^vF (B(O-Et)a) ^iST^^yKMI^f^^ 
'J^*->->7> (MeSi(0-Me) 3 ) , ';*f^xh+^>5> (EtaSi (0-Et) 2 ) ^> 2 

2W±©7JV3^yJ^ftStl7;i'3^yK; 7 > V7"n^y K (Ln 
(0-iPr) 3 )> f;PJ^^V/n«yK (Y(0-iPr)3)^<a*±S&JRO&fl57fl<3* 
v K» ;BaTi(0R)x£fc*O^7;V7^3*:/ Kffc^W { iff ?>^4o 
[0 0 4 1 ] 

^6<)tciP7X^*5J:C/Si^^-^T ; f#'bti^7^3^v K £7/1' a VY)\><Dffi. 

S^, fn7*HyKf (C4H 9 0[Ti(0C4H 9 )20]4C4H9) ^ ttftflSfciittft 

HUMS L fc&JR 7 ;v 3 * *> Kft£« K So* < f , T^n^f 

[0 0 4 2] 

f-;i/7-br-h (TiO(CH 3 COCH 2 C0O))2) > ^> * # ;u**~;i/®c (Fe(CO)s) *O^JR*>b 
[0 0 4 3] 

Sfet, #f§0;i^Bv>ibti&±iE&^b£%U'4, x h7>f V->7^- b vv> (Si (N 
C0) 4 ) h7'TVv7*-b (Ti(NC0)4) , Af h 7^ Vv7*- h ( 

Zr(NC0)4) , TfrX A h 'M h (Al(NCO)s) ft 2 fflULt*)* VS'T* 

- h 36*^1-*^ 7->7*- h&JR^tt (M(NC0) x K Sfefc, fh^nof^ (Ti 
CU) , rh7?nn->7> (SiCU) * 2 i@m±0/Nny > fc-fri-fc^n y ><fb&JR 
ft** (MXn> *IU Ml±&Ji, Xf±F, CK Br&tf I^feStf*.*-*"?* »K n (4 2 - 4 

[0 0 4 4] 

ifc, iiB&JR-fb'frlljuu ^^SDTraw±^Ji<b^«-a*^^Tfflv^ci 

ffilE# 2004-3050460 
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[0 0 4 5] 

- 2 0 0 nMgll, JfiL<l± 50-150 mM, $ & I < li 5 0 - 1 0 0 mMt* 

£>a 0 &JSfb£$> (+#«fb*«o ^>»«** i — 2 o omu-e&M, &mmimwmx 

[0 0 4 6] 

ft»a£*R©S2JftK:ttJB $ fiatfflWfrfrfctt* Ra-frfcRo^jSKteffl $ 
otUv>„ ::n>^*itt, #Rfb^J|Mtt**R1-4»£'fcRfc1 , % ^-7x- 

$#-r ft* o *«Mb^»0«^*»=-o^-c(>#lcWRtt5t»t4fV». 

[0 0 4 7] 

ftoRiS* (ffiL<tt****fcti*>ni f *y^*) **U tfcMT (2 5TC) £ 
* v>Ti#otttt-e*4 totffiv»4: w i iv>o i^i^^fSfb^fctt, til 

[0 0 4 8] 

ifc, JtE#«Hb'ft*i: LT, ±&Lfc***>ttft$H4b£%fc#* L<JB^&£fc 
#tS4. #Ji7^n^>'K^^^'fbt/i±> *f-*^tt*^Hb^«»*^*>»-*tt 
T 7 - * > W KffiZffc ffi t4C^ J t«i4/;*, 3&H £ * „■ 
[0 0 4 9] 

ciftfe^aWb-frto^ #fc**W»*©av»*R*^*S**fc*^^*#fc LT 

SUM i) Htv» r -e <Dfr=f-mt k j6 t fc£?L * *R* k«js s * * a l "t" ©«« 

[0 0 5 0] 

*R4fctt*$ffl»RfcjfcRfc*»*fc»i (**Hb**+fcRfl:£«) fco«ftM#IH!£ 
ffiv»fcft*&R*b£*0i&tt»=J:o'C*frlK -HECRjei-iCfctt-C 

, ±E<bWl&oR, R^lI*ftifol*Rtfflv»4£k-c, £ft€>©I«fc&Rfcfl*M* 

[0 0 5 1] 

±IBtf>«gfcJ:*K tta*fc«$^8R£®fc&Rfbfci»*fctt (**Hb**+£R 
-fb£%) <bWR»KJ:i)*»iR»*o^jR<b'fr»4fc»i (#«Mb*W 

ix?tift&i-2>o *&-"e-»3Sr^«R-fbi»»RS fctt#«/&R8Mb»a*8R*f»* fc 

*t»±, »a*fctt*^3 L »R±^a*i^*iiR*tfcAR^b'fr«*fc»i (Jt«Mb^!fe+ 

(♦•Hb-frflfc+ARft-fr*) ^l*t4:ti:J:t), iiatfclilttmMia&lirKR* 
LTv^^Ji'fb^^ib^Ji^»^R^ (#«fb£»+&Rfb'&to) *fc**/*R 
BMb1fc : R'fr»R* , **t'? , *t»R**t**:*% S&Rfb£-*4fcl± 0g , $Mb'&'to+&R'fb£- 

ffifiE# 2004-3050460 
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9/ 



[0 0 5 2] 
[0 0 5 3] 

fcfcv>T, R^4*4ifoi!i«*iv>4ui:i:J:0, £;h,*>0ie£#KfcB#lll***lK 
[0 0 5 4] 

tTt. &jR<b#»*fci± ct«Hb£!»+&*fl:£-&) *fca*fci±fc^*fc&®fc# 

i:*>"t:§3o tn&&B9t> «*^*Oiaiffl«rxHJ: i)»K*lHttt*$ 

**o iolftf^tci: i3^-*^JR»ft»*Rifett^«/^«»<b*tt#*fflt^# | biT-* 

o 

[0 0 5 5] 

*»w«>M*fet?»i, D(reMHKb**ii£ fctt*«/«MMb«tt^»ii*»*"r 
* 1" £ 4^JR»fbi»*R * fc tt#«/&*BKb&**»jR * & - 1 * * o 

[0 0 5 6] 

c:oJ:^4iaoil0aLCJ:i), *ftlo»a*ft'Pli, ft*;*- ^/^*&ft+'*• 
/>-^/^©&JR«^b»»ll*;fctt#«/^^^ - 

^ ha-AOl?^(D^)iI^^mi'fbt'?)-li:* s -C#*o -<7>*Jr£\ 1*4 * 
tt^Jfcififflv^fc, l-^'f tfrbtlt), 6 0 nmgftwS*©»K*M'fb-f4i4: *> 

, OT *ftnm*& 2 0 0 nmfi**-Cft*K:«1llt*ii:3&«T»**o *«HK 
fl§-*-**mb<fr»4fc»i (#*fb**+£JRfl:£*) oa*«£*ikm:«), M« 
©^JRBMbttSlR* fctt#«/£JS^bfc«teSK*& fc*«W#*f*& - 1 i> -eg * e 

[0 0 5 7] 

*tJ6-f**0-«>lft*> 

tBIE#2 004-3050460 



!$m 2004-032280 



^-v: 10/ 



mmttz&G®/&mmt®&&nBvmi l zjfm2tittmfcfrt>, mm, «5h=-»jr*3 

£o i*L&©Hf**ffitt, »KRfeSft4 ^tlii^ W»«>L**0«&rt»&, 7 
10 0 5 8] 

a, y7XvMt^iil> fcfl^awu **/«»fl:«l»tt*'»m=«'4*t««'«ft 

[0 0 5 9] 

«in itX7Xv^i«j|^ itX7Xv|ii^jE*(i, 1. 33-66. 5 

P a (10-500 mtorr) , jtf * L <l± 1 3 . 3-26. 6Pa (100-200 mtorr) "C&£ 
dt*«aS-e*4o »*7?Xv&SI$o:/?X-rtlj;&M\ 5~5 0 0W> ffiL 

< ttl 0-5 0WC* tf^7X7j&W(7)fti||li, 5 

#~IW*R, &H<l±5-6 0^*ut^ai1?*So 4fc* ||7*7X7i!iI« 
7lJ£t±, ft»-C*»), liflL<li-3 0-3 0 OVX-fr*), ?M:SfSL<liO~l 0 0 

r-r**ij, ittiKiiia (5-4 ox:) -c*4 0 K*^9Xvftiaw@sctt#K«i 

*T=fT d - <h tfH. itX7X?®I(:ffli/^X7X7lIli, #£RjgS*i1\ m 
W*U#M (South Bay Technology, USA) OPE -2000 ^Xvx^ir- ( 
Plasma etcher) % t'%m^& ^ ttf^Z & a 
[0 0 6 0] 

tii. «x»f, *'/VBfcfl:iB!ai*Offi*tt, *^E-1 3. 3Pa (lOOmTorr) , ftt 
L< t±l 3 3. 3-13333. 3Pa (0.1-100 torr) £ t tfMM-Z&Zo * 

[0 0 6 1] 

itzs m&o-ftfetLXit, mm, *5mMt*fc»i*«/ftllKft*«**ilfca-* 

[0 0 6 2] 

WI<0|ftt LT, *jMMMl+T 1 0 0 - 1 0 0 0t:> flFi L< Ii3 0.0 
- 5 0 0t:-C% 3 0WHIS> i L < 14 1 - 6 0 *Ht?*4 C t Lv>, 

[0 0 6 3] 

±Eo»l*tti:J: D*fi, W5H t »**J:O r /4*:»i**/M»fl:»a'frWil»=«- 
* ft*£#fte& *ft* ^> Btf^±3fctt»S±fc&JRSHM& 

«jtfr, %u/&mwiikww.&i- s fctt*«/&R»ftfl&*s£-»ji!ifc'£* ft 
mK&ttiz ^mt^m k * «#5&*ifc* * ft fc a * <r> £U t tz « 

ttJIE#2 004-3050460 
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[0 0 6 4 ] 

[0 0 6 5] . 

« t tz {± bflfcua-fcR 4 *i a *r«Mb£-to k & 

[0 0 6 6] 

4 tz a*4R/&ftttfb*tt**K4 c £ nmttm $ *Lfc*anfc&» »a* ic/ifc »± 

K«£«l±> ^r»fb'&!ft* 4 ifeJR»'fb'l»f^5*ttLTV^«|5^S:^r1-*^ & 

jRBMb* fc ♦nfli-frw fc m l t v» a §15^*^1- ^ 3&s » 

[0 0 6 7] 
[0 0 6 8] 

/&*HMb*tt#WBIfc*4 Ji.* *r8Wb£» £*Wc?1-* »*3&«ff«E L T v> fcSSWEB 

3\ *J:lf/ifctt«»ft»**»llfc#4^**«Wb«t=#JiSi-*«fl'* f 'eo* 4 
SBKftotv^ta, b) K3U Kfl^-JWI^ftLTV^aj^ J: 

^otv^il, c) !*fl^»*3&«»fttTv»3fe»^*j J: 4 

K£ 4 *l 4 * ttftgtt KiftS t 4 SvMifwfiWitiot^i) 
„ ^b^Zlxh <r>&m<D—W5.^ K o & T*fl @ ftK & o T & 4 ft* 

[0 0 6 9] 

K&£t3£i:{i-e#&v^ 0. 1 -3mmSKOff*'C*4ifc* t ff4 L<, 0. 5 
~ 1 mmmm'DmfrX&ZZttfZhKUi Lv\, 4£> £JfBMttt*0l4fctt;frtt/'& 

0 0 nmVmWX&ZZttfX'Z, jJ4L<*41 0-2 0 nmOlinJ, 
itz, *&m<r> + S#ft<Dmt&. •»fl«:*^4fcttte9U*:3g*«r*t*it* f -C*, 

ttiliE#2 004-3050460 
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tmy-on, h^sl ftM, mm%, ^wtts-H s T^c a*.«r, 

li300-500nnu |i?l±l nm-l^ni, ftt L < & 100-500 nm<Of5II|i: 
[0 0 7 0] 

Ufrtm£ZfttzM&fc*frMLtzffi&*%-f&zttfr'%Z> 0 t/##ti> 

m^i-ymm^ttzit^/^mmim^mm^ttti^mt^^n&t^u^ 
w.£ztitzm3kfo?&2>o &mikfc<D^?-><7)±&2^ Hi?, nzzizt'tt, mmttz® 

[0 0 7 1 ] 

Mff , * tt#«/&JRRftaa£»R i^^U ^TttftsM fc**J6 1 & £ 

*ife#jt#w^4 < t i>-w^mt&mmx°mk%ft<tzm&fex"ibz> c fc#-es £o * 

0 - 5 0 0 nm©®|tn:^ ? ti5o 
[0 0 7 2] 

*s&w ot/#ftii, mm<DWM*W3- z tz mm L/:3»^t; am*-?* o > 
* aft f=*n&-t * «5-* f $ itfe»a#* f Hfltat# £ # o a < a t a c 3 *x w 4 

[0 0 7 3] 

jaTo**«K^i-#^ ffifflft, ftiflt^ &&#a3^ #§&g§*>ffiif *& 

ffiLfcv>Ri)a£aa-f k^fli. lot, Jfcl&iWwaHli&Tfc^tWWflKJ: 
&R£Wfcaa*ft*'*S'f>*>-Cttfcv> 0 

[0 0 7 4] 

(*ifcW 1 ) 

'J OH 3 5 0 nm~ 1 /< m, Hfi 1 5 mm, 4 0 0 nm©Sl7 

4 *aa*aa l fc*ra \ (XSCJtBflsx** ; pdur-pois pm) * 3 > * 

10W> 23.9Pa U80mTorrK 10^K) • &v»t?, i02&BE* 1 0 m 1 <n*f-* - *? A J 
-? h * •> K (Ti (0-nBu) 4 ) y§f£ (^7"* VlOOmM) 2 frW&if Lfc^ 1 0 m 1 <D^7° 
*>fclflaft*U S K 5 m 1 ^ > K 1 ^BftiR LTft* Lfe. •^•C, CO 
I«^5ml *> 4 l#F4S»LTMK#£1-£?-*>y;uv;i/:/ K 

*im*#» aa#*-eaaLfc. ±ia** Koaaaft, 

aft (wt> i>*-7aaaafKi tv»^) *2 omaoigL^o & 

v>T% toaataay^X-raaL (30W, 23.9Pa(180mTorrK 2B#H5) , MMt LTffi 

ha^*a*tfco a'bnfe^/aaflto-a^wjfeaEfiiaT-aaaa*- 
aiicit. mnc/F^ti^idtc, aejuttyaafcu, a#jRaLfcj^ Raa+ 
nm<DmmtmzmmM^mwLtz^^-Tty^^-rmw'ci)i>zt^^^ 0 
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13/ 



[0 0 7 5] 
[0 0 7 6] 

(mmm 3 ) 

^i&^ll0^9-f >-*ii<0»M<7)ft^(9 tc, Hg3 0 0 nm, 4 0 0 nmOll 

3 Ktf£*i& J: 7 tt@3 0 0 nmOP)iPt7 ^ ^ - ^ii^WI-J 1 0 nm*I 

x n k> mmmiufrnfmK^x i> m^^mjiz fix ^ zzt „ 

[0 0 7 7] 

(Hifefll 4 ) 

U 7 -f --ftfc J: <9 it"§ 3 5 0 nm~ 1 n m, IlT5mm> H5£ 4 0 0 nmO»7 

^ L£«Pv* b (MnfcitT.mm ; PDUR-P015 PM) Sr^t* v <; 3 > 9 

10W, 23.9Pa (180mTorr), lO^W) o fr^X% :©S«H 0 m 1 <Dt ? - 7 ^ J )V? )V 
7*b*vK (Ti(0-nBu) 4 ) »ft (^7? >100mM) H 2 ^K^if L£f&, 10ml<7>^7° 
* >K l#-ffijft?f L, $ fcfc 5 m 1 0^7°? >fc l^TOWtT^t^o ^T?, 

a&K* 5m i o>f 'i»H*itLr*iHc#fti-*f-^ ^;K^h*-> K 

o &V>T«, IWit^lS^?) 4 0 OtiTl 5 O^K^tttMU 4 0 Ot)TMB#lt| 
fc^-To H5t*5ft4 «fcdK, MCi^iiWii^Ciot^ »79Xvfe 

[0 0 7 8] 

(HUM 5 ) 

t:^1"o B6fc^$*i*J:dfc, i|iiifo3 0 0 nm, 2 ^ m^^It/fl^l^ 

Ssfifco £©?-f >*li»fiT*4*«v^ b##oiliMi:(Jt?|BlDiPI-r^o7tc: tfrb 

, itwi: <t •? mmm 1 -c^sa L^f-^-rt^^^.- 7Ki*#* & -> u = > 7 x/n 
a* $M* ztuzt; m&mm htizzt wfrfr&o 

[0 0 7 9] 

(M#fl 6 ) 

'J Vify 7 -f -ffiHi OM 1 5 0 nm~l// m, Ufa 5 mm, A$ 4 0 0 nmW«|7 

4 V»«JBftLfc#*l'5/* h (JOOSfcl!* ; PDUR-P015 PM) 'J a > 7x 

h*m*iStt'fb***fc*, ^ftSftHE^^XT&aiffofc dow 

, 23.9Pa (180mTorr) , 1053*K) » ^v^-Cdoa&K* 1 0 m 1 V a >x b 7 V v 
7*-h (Si(NC0) 4 ) (^7*^>100mM) C2^tL^ lOml^fV 
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K15HBft«U 8 b K 1 0 m 1 ©K'f t 1 L» 

iLfco £0$ft£l 5@ill»)jgt^o *v>T\ i©36«KffltK*^9XTftLaS:ffo 
(30W, 5^WJaW^ 50WC 4 B#KBB|t) 0 *v»t\ £ 4 0. 0 "C 4 1? 

1 5 O^r^ttTML 4 5 0lCT5i*W1»»L*:ft, Sfti'CSfe&ftLfco H7K 

^ftta^o^isiBOjfeatam^aaaife*^"*" o 0 7 a« 3 4 0 n m«? 4 >m 

&Zi> 1/ v x h $ ft T v> 7*7 X -rfea&aS&lflEnB * ^ L ^ 

|7Cf$W i ? ftftfeSCJ: i)IBft2 5 0 nm, H1f5mm, &$&J3 8 0 n 
mOffi«5fll5i*fco->V *t^fa-^M$tLTV>l.: kififrfrZ (H70A-~E# 
US) o £ fcv'J *t>"?-*-Xwrt«tt££fc£iHftLTV>&£ kri><b, v 'j * t- y a. 
-7'(0fiSi:M$Jttv^;til'y^ h#^t±££KBfc£$ft-tv>*£i:rt ? fl-^£ 0 $ 

bKms<7>±mm (H8oa~e#m) ^w^ari-M^ y'j*t/fa-^» 

J*-Yfr*lr<< Xo«^t#i± -> 'J * »** * JEMS $ ft* B BXJ*tt * *> o|tit#T-& 4 £ 

[0 0 8 0] 

$ft&o 

[0 0 8 1 ] 

, m^wiRFtt^ atacMfcti, jyMB#£*iS!tM-* ££#■?£*<> * 

[0 0 8 2] 

Tv»4*ttftfr%OiE^iR*j*4:j(a*^if3**£fcT?, & ? 'f Xo^il • URtttt^jB 
[0 0 8 3] 

ft»*#6t>#fl-i 0 fc®v»*K*#t>* ^fi^m^^H#*fk LT©*lffi*4H*fe> 
^r-<DS?jt^k'^JE-.ffl$ft*£k^^F-C^, #C10-20 nmt^XtA^->ft$ 

[0 0 8 4] 

HUT?** 
[HIi©W*fcKWl 
[0 0 8 5] 
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[01] mmm l -?fls**:fcfcf- *-7*y^- «^asi^«ii: 1 * 

[121 2 ] mmm 2 -exists n^f- ^-rt/fi- ^#fl-«5fe*s*?-aiRtt*-e* 
[B3] mMms^imzftfc+t-T+s+^-^ttwnM&mm^mffltmfc «■ 

o 1 ) -e*^>o 

[19 4] ii»^3 wiii^nTkf-^-Tty^a-^fl-o^a&am^ftafft (* 

2) "e** 0 

[ n 5 ] men 4 -Qvm Hfcf^-7tyfa- r##o^aitgi** p*»«-e* 

<2> o 

[H 6 ] Hi&0iJ 5 -Cft** ftfc?"*- 7 *y f - * - 7#*|.W«gm*««««'T?* 

1) 

[us] »^j6^«$^7tv'j*ty^^-7'##^«am : f-^«^t (-to 

2) T?**„ 
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[M] »S* ffl v»fc 3 2oc* /ijSftwfti^tti J: tf-J- y TOO^jito 
mm £ fife* L * 4 £ tt#«/&JRIMfc'»tt£'*- / fll * lit 4 

r± K&mmiMnnm t fc t±»/&J^fcM£ii»i * m i- * x*i t , $ n * « 

#?i£fl $ fc J: tf&^ff lit * fife* L T&«« * ^ * fc 

mum] m i 
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icSU#^- [503359821] 
1 . ^Jl^J! H 2003^10^ IB 
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